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The H5B is a con  cept of  an  ac cel er a tor-driven  sub-crit i cal  re search  facility (ADSRF)
be ing de vel oped over the last cou ple of years at the Vin~a In sti tute of Nu clear Sci ences, 
Bel  grade, Ser  bia. Us  ing well-known com  puter codes, the MCNPX and MCNP, this
pa  per deals with the re  sults of a tar  get study and neu  tron flux cal  cu  la  tions in the
sub-crit i cal core. The neu tron source is gen er ated by an in ter ac tion of a pro ton or deu -
teron beam with the tar  get placed in  side the sub-crit  i  cal core. The results of the to  tal
neu tron  flux  den sity  es cap ing the tar  get and  cal cu la tions  of neutron yields for dif  fer  -
ent  tar get  ma te ri als  are also given here. Neu trons  es cap ing  the  tar get  vol ume  with the
group spec  tra (first step) are used to spec  ify a neu  tron source for  fur ther  nu mer i cal
sim u la tions of the neu  tron flux  den  sity in the sub-crit  i  cal core (sec  ond step). The re  -
sults of the cal  cu  la  tions of the neutron  ef fec tive  mul ti pli ca tion  fac tor  keff and neu  tron
gen er a tion  time  L for the ADSRF model have also been pre  sented. Neu  tron spec  tra 
cal  cu  la  tions for an ADSRF with an ura  nium tar  get (high  est val  ues of the neu  tron
yield) for the se lected sub-crit  i  cal core cells for both beams have also been pre sented in
this pa  per.
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IN TRO DUC TION
A  con cep tual  de sign  of  an  ac cel er a tor-driven
sub-crit i cal  re search  fa cil ity  (ADSRF)  was  de vel oped  at
the Vin~a In  sti  tute of Nu  clear Sci  ences in Bel  grade over
the past few years. The aim of this the o ret i cal work is the
study  of  mod ern  re ac tor  phys ics  and  de vel op ment  of
tech  nol  o  gies needed to de  sign a small, fast or ther  mal,
sub-crit  i  cal low neu  tron flux re  ac  tor sys  tem driven by
neu trons gen er ated in a tar get by an ac cel er a tor beam [1].
The  con struc tion  of  nu clear  power  fa cil i ties  is for bid den
by law in Ser  bia [2].  Also, eco  nomic cir  cum  stances do
not  sup port  the  con struc tion  of  an  ac cel er a tor-driven
sub-crit  i  cal power sys  tem (ADS). Hav  ing in mind the
cur  rent short  age of about 30% of elec  tri  cal en  ergy, in
pro spec tive, nu clear power plants may be come a re al is tic 
op  tion for pro  duc  ing elec  tric  ity in the coun  try. This con  -
cep tual de sign of a new, in her ently safe sub-crit i cal fa cil -
ity could be  come a fo  cal point for the con  cen  tra  tion and
pres  er  va  tion of an ever smaller com  mu  nity of Ser  bian
nu clear  en gi neers.
The idea of a re  ac  tor with a neu  tron source gen  -
er ated by an ac cel er a tor beam orig i nated in the late fif -
ties of the 20th cen  tury. The mod  ern con  cept of ADS
has again come into the fo cus of the sci en tific com mu -
nity in sub se quent de cades of the 20th cen tury when H.
Takahashi in USA [3-4] and C. Rubbia in Swit  zer  land
[5-6] pro  posed their pro  jects. A brief his  tory of ADS
was given in [7]. Large scale re  search ADS pro  jects
have been ini ti ated world-wide in the last de cade of the 
20th cen tury  [8-9].
The  con cept  of  ac cel er a tor-driven  sys tems  com -
bines  a par ti cle ac cel er a tor  with  a sub-crit i cal core.  The
par ti cle ac cel er a tor bom bards a tar get which pro duces a
neu  tron source. These neu  trons can con  se  quently be
mul  ti  plied in the sub-crit  i  cal core which sur  rounds the
tar  get (fig. 1.). The pos  si  bil  ity to op  er  ate a re  ac  tor core
at a neu  tron mul  ti  pli  ca  tion fac  tor be  low one opens op  -
por tu ni ties  for  new  re ac tor  con cepts,  in clud ing  con -
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cient neu tron econ omy. It ap pears that ADS have a great 
po ten tial  for  ra dio ac tive  waste  trans mu ta tion  and  that
they open the pos  si  bil  ity of “burn  ing” waste ma  te  ri  als
from  ex ist ing  re ac tors  [8].
The re  sults of the ADS stud  ies car  ried out at the
Vin~a In sti tute from 1999 to 2006 can be found in refs.
[1] and [10-16]. The H5B is a con  cept of an ADSRF
de  vel  oped at the Vin~a In  sti  tute of Nu  clear Sci  ences,
Bel grade, Ser bia. The H5B is sup posed to use low-en -
riched (19.7% 235U) ura  nium fuel of the TVR-S type
of Rus sian or i gin, placed in a lead ma trix. The neu tron
source is gen  er  ated by an in  ter  ac  tion of a pro  ton or
deu teron beam, to be ex tracted from the TESLA ac cel -
er  a  tor [17, 18] at the high en  ergy chan  nel H5B, with a
tar  get placed in  side the sub-crit  i  cal core. All ba  sic pa  -
ram  e  ters and spe  cific data rel  e  vant to bench  mark cal  -
cu  la  tions of the H5B are given in [19].
This pa  per deals with the re  sults of a tar  get study
and neu tron flux cal cu la tions in the sub-crit i cal core us -
ing well-known Monte Carlo com  puter codes. Sim  u  la  -
tions of pro ton and deu teron beam trans port through the 
tar  get so as to cal  cu  late the neu  tron yield and neu  tron
emis  sion spec  tra were car  ried out us  ing the
MCNPX2.4.0 code [20]. Neu  trons es  cap  ing the tar  get
vol  ume with group spec  tra (first step) were used to
spec ify  a  neu tron  source  for  fur ther  nu mer i cal  sim u la -
tion of the neu  tron flux in the sub-crit  i  cal core (sec  ond
step). The MCNP5 code [21] is used for crit  i  cal  ity cal  -
cu  la  tions of the H5B ADSRF sub-crit  i  cal core.
SIM U LA TION  OF  THE
IN TER AC TION  OF
CHARGED  PAR TI CLES  WITH
THE TARGET
In most cases, sim  u  la  tions of pro  ton and deu  -
teron trans  port through the tar  get aimed at cal  cu  lat  ing
the yield and neu  tron emis  sion spec  tra were car  ried
out us  ing the MCNPX2.4.0 code and LA150 or
ENDL92 data li  brary [21]. Where these data li  brar  ies
were nonapplicable, an an  a  lyt  i  cal (Isabel) model of
the MCNPX code for the in  ter  ac  tion of charged par  ti  -
cles with the target material was used. 
With the pur  pose of neu  tron source sim  u  la  tions,
a sim  pli  fied beam model is pro  posed in which cy  lin  -
dri  cal sym  me  try and a con  tin  ual time struc  ture of the
beam is as  sumed [19]. It has also been ac  cepted that
the ra  dius of the beam cir  cu  lar transversal cross-sec  -
tion should be equal to the ra  dius of the cy  lin  dri  cal
source tar  get. In this, ex tremely sim  pli fied model, it is
as  sumed that the par  ti  cles within the beam are uni  -
formly dis  trib  uted over the beam ra  dius and that all
par  ti  cles move par  al  lel to the di  rec  tion of the beam.
The char ac ter is tics of the as sumed beam are de scribed
in tab. 1. The beam pa ram e ters are sup posed to be used
for a study of neu tron pro duc tion (yield and spec trum)
of beam im  pact at the ba  sis of the cy  lin  dri  cal tar  get.
One should note that the fi  nal re  sults con  cern  ing the
yield of the neu  tron source are nor  mal  ized to Nnorm,
rep re sent ing the num ber of ions in the beam hit ting the
tar  get per a unit of time. This num  ber de  pends on the
ion beam cur rent Ibeam and the de gree of ion is ation n of
a sin gle ion in the beam. If the charge of each ion is de -
fined by Q  =  ±ne, where n is an in  te  ger and e is the
elec tron  charge  mag ni tude,  then  Nnorm = Ibeam/ne =
=j6.242×10
12 Ibeam/n, where Ibeam is given in µA and
Nnorm is given in s
–1.
For the in  ter  ac  tion of a charged par  ti  cle beam
with  the  tar get  ma te rial,  an  ide al ized,  cy lin dri cal  tar get
of  dif fer ent,  nat u ral  oc cur ring  ma te ri als  in  a  vac uum
(with  no  re flec tions  of  sur round ing  ma te ri als)  is  as -
sumed. In each of the cases, the im  pact of the beam at
the tar get ba sis is as sumed to lie along the cen tral axis of 
the cy  lin  dri  cal tar  get, as shown in fig. 2. The im  pact
area at the axis of the cyl  in  der ba  sis is as  sumed to be
equal to the beam pro  file area (de  fined by the beam di  -
am  e  ter). The model in ques  tion does not as  sume a win  -
dow at the im pact sur face be tween the beam and the tar -
get.
Tar get di men sions are de ter mined ac cord ing to:
– avail  able space in  side the sub-crit  i  cal core (max  i  -
mum  tar get  di am e ter  be ing  2.5  cm),
– a range of 73 MeV pro  ton and 67 MeV deu  teron in
the  tar get  ma te rial  (min i mum  tar get  length),  and
– ba sic cool ing (ther mal ca pac ity) tar get re quire ments
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Fig  ure 1. A sketch of an ADS
Ta ble  1.  Beam  spec i fi ca tions
Beam particle E0 [MeV] Imax [mA] Nnorm [s
–1]
Proton (p) 73 5 3.12×10
13
Deuteron (d) 67 50 3.12×10
14The ranges of charged par  ti  cles with max  i  mum
beam en ergy in se lected tar get ma te ri als, den sity of the 
tar get ma te rial, and spec i fi ca tions for a cy lin dri cal tar -
get (ma  te  rial and di  men  sions) are given in [19].
Re  sults for cal  cu  la  tions by the MCNPX2.4.0
code were ob  tained for sim  u  la  tions of the in  ter  ac  tion
of beam par  ti  cles with the tar  get, sam  pling 1 000 000
ini tial par ti cles, al low ing a ±1% de vi a tion from the ba -
sic  beam en ergy, E0. The neu tron flux es cap ing the tar -
get sur  faces was cal  cu  lated to be  long to the 62 en  ergy
group. En  ergy bound  aries of the neu  tron group struc  -
tures are given in [19].
The re  sults of the cal  cu  la  tions for the to  tal neu  -
tron flux es cap ing the tar get and neu tron yields for dif -
fer ent  tar get  ma te ri als  ob tained  by  the  MCNPX2.4.0
code are given in tabs. 2 and 3, re spec tively. Sta tis ti cal
er rors for the neu tron yield cal cu la tion re sults, i. e., the
stan dard  de vi a tions  s are shown here, too.
The high est val ues of the neu tron flux Y(E) were 
ob  tained for the ura  nium tar  get, for both beams. The
par ti cle  flux  es cap ing  the  ura nium  tar get  bom barded
with deu  teron and pro  ton beams is given in figs. 3 and
4. En ergy bound aries of the deu teron and pro ton group 
struc  tures are the same as the neu  tron group struc  ture.
There is no deu  teron flux es  cap  ing the tar  get bom  -
barded with a pro  ton beam.
Neu tron yields are cal cu lated as the num ber of all
neu  trons leav  ing the tar  get sur  faces per an in  ci  dent
charged par ti cle. The high est val ues of the neu tron yield 
were ob tained for the ura nium tar get with a pro ton beam 
and for the be  ryl  lium tar  get with a deu  teron beam.
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Fig  ure 2. Sketch of an ion beam im  pact on the target
Ta  ble 2. Neu  tron flux ob  tained from dif  fer  ent tar  get
ma te ri als
Target
materijal
Proton beam Deuteron beam
Neutron flux
[cm
–2s
–1]
s
[%]
Neutron flux
[cm
–2s
–1]
s
[%]
Lead 1.325×10
–3 0.52 4.242×10
–4 1.15
Uranium 2.452×10
–3 0.53 7.125×10
–4 0.88
Thorium 2.092×10
–3 0.54 5.844×10
–4 0.87
Bismuth 1.412×10
–3 0.51 4.074×10
–4 0.82
Lithium 7.421×10
–5 0.33 4.402×10
–5 0.47
Beryllium 1.080×10
–3 0.33 7.948×10
–4 0.47
Tungsten 1.535×10
–3 0.50 4.967×10
–4 0.80
Pb-Bi alloy 1.415×10
–3 0.51 4.306×10
–4 0.80
Ta  ble 3. Neu  tron yield ob  tained from dif  fer  ent tar  get
ma te ri als
Target material
Neutron yield
[%]
Proton beam Deuteron beam
Lead 14.985 4.797
Uranium 27.728 8.058
Thorium 23.660 6.609
Bismuth 15.970 4.608
Lithium 13.429 7.966
Beryllium 12.210 8.989
Tungsten 17.357 5.617
Pb-Bi alloy 16.006 4.810
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Fig ure  3.  Par ti cle  flux  es cap ing an ura  nium tar  get – 
deu teron  beam
–4
10
–3
10
–2
10
–1
10
0
10
1 10
2
10
–9
10
–8
10
–7
10
–6
10
–5
10
–4
10
–3
10
Y
(
E
)
[
c
m
-
2
s
-
1
]
Energy [MeV]
 
  Uranium target
Proton beam (1)
(2)
(1)
(2) Proton flux
Neutron flux
Fig ure  4.  Par ti cle  flux  es cap ing an ura  nium tar  get
– pro  ton beam
The num  ber of neu  trons in an en  ergy group per
sec  ond and per squared centi  metre Yg,  es cap ing  the
tar  get’s sur  faces within the bound  aries of a given en  -
ergy group are given in figs. 5 and 6.
The graphs are nor  mal  ized per one in  ci  dent par  -
ti  cle, so that the in  te  gral bel  low Y(E) – E graph (sum
of prod  ucts YgEg) is nor  mal  ized to one (eq. 1).Y Y ( ) ( )
min
max max
E E E E
E
E
g
g
g G
g d ò å = × =
=
=
1
1 D (1)
Peaks of the es  cap  ing neu  tron spec  tra for both
beams are in the en ergy range of 0.2 MeV to 4 MeV for
all tar  gets ex cept be ryl lium and lith  ium. For these two
tar gets, the peaks of the es cap ing neu tron spec tra are in 
the en  ergy range of 1MeV to 10 MeV. There are no
neu  trons with en  er  gies bel  low 1 keV, i. e., there is no
termalization of neu  trons within the tar  get ma  te  rial.
This is a con  se  quence of a sim  pli  fi  ca  tion made in the
sim u la tion  [15].
SIM U LA TION  OF  A  NEU TRON
FLUX IN THE SUB-CRIT  I  CAL CORE
The MCNP5 code is used for crit  i  cal  ity cal  cu  la  -
tions of the H5B ADSRF with the com  bi  na  tion of the
LA150 (neu  tron Emax = 150 MeV), used for ma jor avail -
able nuclides, and ENDL92 (neu  tron Emax = 30 MeV)
neu  tron cross-sec  tions data li brar  ies [21]. Only for a few
nuclides  (im pu ri ties  in  the  ADS  ma te ri als)
ENDF-B/VI.8 (neu  tron Emax = 20 MeV) data are used.
A three-di  men  sional (3-D) model of the H5B
ADSRF and a 3-D model of the TVR-S type fuel el  e  -
ment for the MCNP code were de  vel  oped and ver  i  fied
ear  lier [1]. The fuel el  e  ment used for the H5B ADSRF
de sign is the TVR-S type, pro duced at the Novosi- birsk 
Chem i cal  Con cen trate  Plant,  Novosibirsk,  Rus sian
Fed  er  a  tion. It is a tu  bu  lar-type fuel el  e  ment with clad  -
ding made of the alu mi num al loy SAV-1. The fuel layer
is de  signed as ura  nium di  ox  ide dis  persed in an alu  mi  -
num al loy ma trix. This de sign supposes that 19.7% 235U 
en  riched LEU fuel el  e  ments are avail  able. Seven
TVR-S fuel el  e  ments are placed into one fuel as  sem  bly
(FA) tube filled with a pri  mary mod  er  a  tor. De  min  er  al  -
ised wa  ter was used as a pri  mary mod  er  a  tor. The
sub-crit i cal  core  was  as sem bled  in side  the  cy lin dri cal
tank made of stain less steel (SS). The in ner and outer di -
am e ters of the tanks are 1000 mm and 1050 mm, re spec -
tively. The tank wall has the same thick  ness as the bot  -
tom cy  lin  dri  cal plate of the tank: 25 mm. For the
pur  poses of the model, the tank height is as  sumed to
match ex  actly the to tal height of the core and both ax  ial
re flec tors, i. e., to be 1037 mm. The core sec tion was as -
sem bled us ing 109 FA ar ranged within a reg u lar 11´ 11
ma  trix in the cen  tral part of the tank. The pitch of this
square lat  tice is 50 mm. The cen  tral FA is co  ax  ial with
the tank axis. The to tal num ber of LEU TVR-S fuel el e -
ments used for the core de  sign is 759. Each of the 109
FA has 7 fuel el  e  ments, as de  scribed, ex  cept the cen  tral
one. The cen tral FA has only three fuel el e ments placed
at the bot tom of the tube, cov ered by de min er al ised wa -
ter. This FA tube has a hole (of a di  am  e  ter of 30 mm) at
the top plug for the pen  e  tra  tion of the beam guide tube
made of SS. A tar get is placed at the bot tom of the beam
guide tube, in high vac  uum. The core is mod  er  ated and
re  flected by lead that, for the pur  poses of the model,
matches ex actly the in ner wall of the core tank. De tailed 
core de scrip tion and ma te rial spec i fi ca tions are given in 
[19].
Neu  trons es  cap  ing the tar  get vol  ume with group
spec  tra ob  tained in the MCNPX2.4.0 code (first step)
are used to spec  ify the neu  tron source dis  tri  bu  tion for
fur ther  nu mer i cal  sim u la tions  of  the  neu tron  flux  in  the
sub-crit  i  cal core (sec  ond step). In this (sec  ond) step of
the cal  cu  la  tion by the MCNP5 code, 2000 neu  tron ac  -
tive cy cles have been run with 2500 neu  trons per cy cle,
af  ter 200 ini  tial ones. The neu  tron spec  tra in var  i  ous
cells of the ADSRF lat tice were cal cu lated in 58 en ergy
groups. En  ergy bound  aries of the neu  tron group struc  -
tures are given in [19]. The re sults of the cal cu la tions of
the  neu tron  ef fec tive  mul ti pli ca tion  fac tor  keff and neu  -
tron  gen er a tion  time  L for the H5B ADSRF model are
given in tabs. 4 and 5, in clud ing the un cer tainty equal to
the  sta tis ti cal  stan dard  er ror  s in cal  cu  la  tions with a
cov  er  age fac  tor equal to 1.
The  cal cu lated  neu tron  ef fec tive  mul ti pli ca tion
fac tor  keff  is less than 0.98 for the ADSRF, for all tar  -
gets and both beams, so the pre  req  ui  site for the in  her  -
ent safety of the sub-crit  i  cal re  ac  tor has been kept. All
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Fig  ure 5. Neu  tron flux (nor  mal  ized) for dif  fer  ent tar  get
ma te ri als  –  deu teron  beam
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Fig  ure 6. Neu  tron flux (nor  mal  ized) for dif  fer  ent tar  get
ma te ri als  –  pro ton  beamthe val  ues of keff are close to 0.97, mean  ing that the
con di tions  for  neu tron  mul ti pli ca tion  are  good.
In the H5B ADSRF, neu  tron spec  tra with the
ura nium tar get (high est val ues for the neu tron yield es -
cap  ing from the tar  get), for the fol  low  ing cells, for
both charged par ti cle beams (deu teron and pro ton), are 
cal cu lated  as  follows:
– bel  low the tar  get,
– be  side the tar  get in the ra  dial di  rec  tion,
– at the core edge to the re flec tor, at the core height of
the tar  get, and
– at the re  flec  tor cell at the tank edge, at the core
height of the tar  get.
Neu tron spec tra in the H5B ADSRF with an ura -
nium tar get, for the above men tioned cells, are given in 
figs. 7 and 8. All the curves of the core cells have al  -
most the same shape. Neu tron spec tra for the re flec  tor
cell at the tank edge in the high  est en  ergy range (more
than 1 MeV) are slightly dif fer  ent from those from the
core cells in the same en  ergy range.
The to  tal neu  tron flux es  cap  ing the cells of the
H5B ADSRF with an ura nium tar get is given in tab.  6.
The un cer tainty equal to the stan dard sta tis ti cal er ror s
for cal  cu  la  tions with a cov  er  age fac  tor equal to 1 is
shown, too. It is ob  vi  ous that the high  est val  ues of the
neu tron flux are ob tained in cells clos est to the tar get.
CON CLU SION
Sim  u  la  tions of pro  ton and deu  teron beam trans  -
port through the tar get with the aim of cal cu lat ing neu -
tron yield and neu  tron emis  sion spec  tra were car  ried
out us ing the MCNPX Monte Carlo code.  The high est
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Ta ble  4.  Neu tron  ef fec tive  mul ti pli ca tion  fac tor  keff
Target
keff  ±  sk
Proton beam Deuteron beam
Lead 0.97444 ± 0.00032 0.97440 ± 0.00033
Uranium 0.97358 ± 0.00032 0.97374 ± 0.00032
Thorium 0.97384 ± 0.00033 0.97399 ± 0.00034
Bismuth 0.97432 ± 0.00033 0.97431 ± 0.00033
Lithium 0.96849 ± 0.00034 0.96910 ± 0.00033
Beryllium 0.97450 ± 0.00033 0.97447 ± 0.00034
Tungsten 0.97306 ± 0.00033 0.97309 ± 0.00033
Pb-Bi alloy 0.97440 ± 0.00033 0.97450 ± 0.00033
 
Ta  ble 5. Prompt neu  tron re  moval life-time
Target
L ± sL
[ms]
Proton beam Deuteron beam
Lead 77.183 ± 0.045 77.306 ± 0.044
Uranium 77.180 ± 0.044 77.226 ± 0.047
Thorium 77.130 ± 0.045 77.187 ± 0.045
Bismuth 77.241 ± 0.045 77.222 ± 0.045
Lithium 76.847 ± 0.045 76.858 ± 0.046
Beryllium 77.305 ± 0.045 77.202 ± 0.045
Tungsten 77.065 ± 0.046 77.149 ± 0.046
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Fig  ure 7. Neu  tron flux in H5B ADSRF with an ura  nium
tar  get and a deu  teron beam
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Fig ure 8. Neu tron flux (nor mal ized) in H5B ADSRF with
an ura  nium tar  get and a pro  ton beam
Ta  ble 6. To  tal neu  tron flux in cells for H5B ADSRF with
an ura  nium tar  get
Cell
Proton beam Deuteron beam
Neutron flux
[cm
–2s
–1]
s
[%]
Neutron flux
[cm
–2 s
–1]
s
[%]
 Below the target 4.86754×10
–4 0.36 4.87829×10
–4 0.36
 Beside the target
 in a radial direction 4.91460×10
–4 0.36 4.94015×10
–4 0.36
 Core edge to the    
jreflector, core
 height of the target
3.00569×10
–4 0.48 3.00500×10
–4 0.47
 Reflector cell at the
jtank edge, core
 height of the target
7.01147×10
–5 1.02 7.06248×10
–5 1.03val  ues for the neu  tron yield were ob  tained for the ura  -
nium tar  get with a pro  ton beam and a be  ryl  lium tar  get
with a deu  teron beam. The peaks of the es  cap  ing neu  -
tron spec  tra for both beams are in the en  ergy range of
0.2 MeV to 4 MeV for all tar gets, ex cept those made of
be  ryl  lium and lith  ium, the said tar  gets be  ing in the
range of 1 MeV to 10 MeV.
The MCNP5 Monte Carlo code is used for crit  i  -
cal  ity cal  cu  la  tions of the sub-crit  i  cal core of the H5B
ADSRF. The to  tal neu  tron flux in some of the rep  re  -
sented cells of the H5B ADSRF core with an ura  nium
tar  get is also pre  sented here. As ex  pected, the high  est
val  ues of the neu  tron flux are ob  tained in cells clos  est
to the tar  get.  The cal  cu  lated neu  tron ef  fec  tive mul  ti  -
pli ca tion fac tor keff is around 0.97 for H5B ADSRF, for 
all stud  ied tar  gets and both charge par  ti  cle beams.
Neu  tron spec  tra in the H5B ADSRF with an ura  nium
tar  get for the se  lected cells are given, too. All neu  tron
spec  tra in core cells ex  hibit an al  most iden  ti  cal shape.
Neu tron spec tra in the re flec tor cell at the tank edge are 
slightly dif  fer  ent from those in the core cells in the
high est  en ergy  range.
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POTKRITI^NO  ISTRA@IVA^KO  POSTROJEWE  SA
NISKOOBOGA]ENIM  GORIVOM  U  OLOVNOJ  MATRICI  POKRETANO
POMO]U  AKCELERATORA  –  PRORA^UN  NEUTRONSKOG FLUKSA
Ha5Be (H5B) je koncept potkriti~nog istra`iva~kog postrojewa pokretanog pomo}u
akceleratora koji je razvijen u posledwih nekoliko godina u Institutu za nuklearne nauke
„Vin~a” u  Beogradu. U radu su prikazani  rezultati prora~una gustine neutronskog fluksa
dobijenog u meti i potkriti~nom jezgru pomo}u dobro poznatih Monte Karlo ra~unarskih
programa (MCNPX i MCNP). Neutronski izvor se generi{e interakcijom protona ili deuterona iz
akceleratorskog snopa sa metom postavqenom u potkriti~no jezgro. Prikazani su rezultati
prora~una gustine neutronskog fluksa koji izlazi iz meta kao i prinos neutrona za mete od
razli~itog materijala. Grupni spektar neutrona koji napu{taju metu (prvi korak u prora~unu)
kori{}en  je  za definiciju izvora u daqoj numeri~koj simulaciji gustine neutronskog fluksa u
potkriti~nom jezgru (drugi korak u prora~unu). Prikazani su rezultati prora~una efektivnog
faktora umno`avawa keff i vreme stvarawa neutrona L. Prora~un gustine neutronskog fluksa u
potkriti~nom jezgru ura|en je za postrojewe sa metom od uranijuma (meta sa najve}im vrednostima
gustine izlaznog neutronskog fluksa) i za obe vrste akceleratorskog snopa (protoni i deuteroni).
Kqu~ne re~i: ciklotron, postrojewe pokretano akceleratorom, istra`iva~ki reaktor,      
jjjjjjjjjjjjjjjjjjjjjjj gustina neutronskog fluksa, gorivni el  e  ment